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Tht progress of Ineheatio mmatterinig nm.aauremonta at

this Isbra tory has beon outlined pre'iiou~ely in several

report@ and publioat ions 1 -4 ). The present data constitute

1)~TfoflI21 Repr to, PEoJf9j M . released

SeptemWyer 19S0, later appeartn4 1m paut as *The

Scstterl. of Past mnewyo" bW flitb wuad Lost",

maside'vllle and 8,MI lhjm. New. $40, 214 (1"5l).

RUM 21 MRI iu&m If =.as aimm

OQMI aotmt 804034, loom" Awll "l JIMl.

Plant lwi-AdIn Repom of tke Vwk of Me Imts1 3utoo
?omftt.m of the Ftm*UUl IMetitut Afu ng ~a Inur

of this repartlte Wm VIbV11sha4 me "If Seettal"

of fatw Seutroin by Wolitrem, Manemille,, Smm and

11 W Pim. asm. as$ "1 (1951).

4) _ _ _ _ _ _ _ _ _ _ _ _LIN RUM 0otm Ueo43jEtU~d Amjy SePteber,

1952, aftoted September 24, 19M1.

Lii Oettnslon Of the emrller etfortia, T~O ast., *-Mpin

o~pl detector has been the Phat(n&rSphla plate, Earlier



wlthoiit noat1Aererz bhoore thvA Tbhftt(oVrfT)'i Oft1 5t A, ids-

'dyntage of tha geometry wvim tki'tt iir unn(attered

ztsutrons owild reach the platen 1oring with the el&etically

and incilastiomily sjasttsred neuitrons giving rise to a lrg

and undesirsble befikgrow'ii. This difficulty was esowiriod

in the final report under Conft al SC -2034 to project PA2

April 3No 1951. In this eaw#, reospIt iwas also raugested

thate a eoinstr be adopted vvher In the photographic plates

would noat be In the beam ot priz7y neu Iasni wdent upV=

the soattsrer, Vat they should be loated at 90 to the

been to rwole I.noutroness itlewm4 thuron ti-% eanle * Suak

a geometry wav mnlested In Figiws 2 of Reference to A

"90 -deprss geometry was &4*4"tly BUM Sislaem ml

S'Selua .mo Preston Thre. Nevo 866 331 (1952).

ohms they ow3l" the maftlon VuuPe re~uttwg to tin InebetIS

setutewl of ftest neutrons byto

AlthouA %be dat at n~elson and fteetoM5 viers ststis

tbloal~ly poe', their f'esa1ts s~essd to bold~ promose. Ae*erd.

1381.7 tbe Iarp paisffla osl~lsatar of their wwwwte

was eanstet-nat as described iiu Waereme 4. In actuallIWO

two oolllmstoris were prepared at Hartol, ons of longtb
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OmRN 1#WI'-- i 'Y): t by 'StaliM ni PIl~roaton,, thoJ othe

r~ 1ot~T ~r~ ner~w1~T 1 f ix-d varstor. of lonpgth~ 20 am.

Th0 srtew' i~~et~~ cmt to ixtirease Lhr- neutron

1i)LvieI-ty ot %lie aonettrar. Objectionis faive Vbeen :raisod ir

Vakrious quarters to the Stelson-Preston experiment. It two

been arguied that the peresenc. of much large quantities of

parawffin as they used, leads to a degradation of the jwlmry7

DOIAtron enrwgy and to spuwiote groups of low energy neutrons

mha ight be interireted as having been Inesloa~t lly

vsettered* Cause wetiy, before doing axy coll~wlaw experi-

mint., tt was deolded to iiwesti~te sone 4ifferent varlatloses

of the so-es11.d %esds* geomet" for shielding the photepaphi.

plates. A se3umtle d1agran of or~s form of this geamW7 me

g~ven in FIw 1 af Plefmrnse 4. To ketp aw~tweIn. wawl*aa

at a minimg I1 we Geolded to jIrudlate a smttwm at jIra

In th e emetry orf lw* I at the Presen pqpa. Thu ar-

sengwoul rpe~eseto th eutraw eas in wehie tUr Is irm

oOCllMtlo or Webleuln to give any degsdastlen at the

primary neutron, bern.

The demushle nftwft "high we deue~e in the pia$"

of Pi~we 1 wre those wuloh have preeseded tram the dwAtewim

target to the smatterex and themne ttrao* an sangle W~t 90P

to the photographic plates. Present also are roooll piotams

produoed by irradiation of the photographia plates by the

neutrons arriviLng direotly fiom the target* in the ineesure-

mant of the plates, onl~y the upper half of the plates, the
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half nearoi- the a3wattaror. wrne road., In the geomatry of

F14tr 1, reeoil, protons aynt npl•ear a'uht k ih . vn angle of

as little as thirty dogree .vith the ftrowx d dixec' ,4n. The

oomplement of the angle Indlaated in the drawing of Figure 1

In 420. An aooeptance angle of twelve dogee. of the forward

d ireotlon ws employed in the photographlo plates so that at

the center of the photogrsphlo plate It would be possible to

flnd sooaptable roooli protons imking an angle s mall as

thIrty deeems with the path or the neiodent sasooiatdo
itrtm omRag d alrtLY irm tho talort, " • •r .r the

reooll "roaon oud be Siva1Wn

bwmes indleted mboe's, mld be as lilote as %MM do-

T00so WO Vit ree• eIm0 d hew asi b as 1kVW-f*thu

of the pMS n u mte'm .W=0. Smem myl tre Wper 1I03 at

the plates wwe rea, tn amgle a"s t&mA Uy gemtr *a No0.

In ths mawmamut• of this soeoI. of the arepe, deuterme

of eoao& 1.13 ev %um passed t, eb a nisokel f"]i of tkik-

mesa #%.00 W eK into& trfget of teuterim Ies bout 2W 1*ov

tblok. ?Tk resultant neutrons had an enera of-. 4 Wev as

indlosted ty a oontol plate planed at the posltion of the

ocstterer. Most of the reooll protons resultIn from dire•t

Iniradlattio, cf the plates were removed by ohooming only

rooll protons of energy in oxoess of 2, M ayVo Anothe,

-4-



A(1Ur~ ~fv~xU ro4 ;~iiri~ nitre'ns pro ~iirniiri eI irootly

:?rt-i targt te, pnti.9t to b," ancRtttored from tihe Ao'Vr of the

wailsion at-w froum the silicon in thec g~jE?5U backing of the

emulsion. Fatenst've oalculattons wre" Tmforred 'to get wn

estimate of this effect, ftrA they seemed V.o indioste thbi

about fwour five tims a mwW inmi nUtns are **&*%*red from

te A41, Dr, and Si an frmthe Iron sastteror itself. Thl.

fact alone plaes. In doubt asr results Y*Jiob m1gb* be obtained

frrn the inbielA.,4 gooeU7tr of Figute Is iewertIssas, to

Obtain a omplete epezimemtal p1~&1a, a GY1"a~rtea Iran

seottmrw of length one Inob and dlsmete one Snob me I

30d1*td 10 'the 66MM1q Of ?1ge 1.

A i~t~oh-A -0 &Spoon* go* adopted in Wbloba

ttlof fivye od1lon Intepetw estate wore seemeded at the

*6uteria teipt of the Van do GROWsf pvsUSw, %t@ 011416

wiulh omtterwer VM UIlUeM "Irnn in68* ' ad mem 81111M.

with a eastrol Plato In tia POMOR fteon na.14\ oe"MAi4~ tAVh

Irnse. ttea' to 4.toluns 11 b.S .I othe MO111 o o rison

Iftoldent beam of meutronte at 4-Me Mo t~e alibmlm of theJ

lotsient~w to 14605 emu"~ Per lntogntwoin 604) Tb. dati

with and witheut mtw~eve are platted Is 7~we. 3 end

FIswr 2 In evewa InterxsIn of 0.1 Nov aid Pipue 3 In. later

vale of 0.2 Noe. A oontlua of reooill rapypruv to be proseft

belciw 4 Mve The two cum*u are 'Aieelnilar between 3.3 ozd

4 Noe. 6Mies*1'tq the possibility that oU.aioslolly and lzb--s~etl

oally scattered neutrons have btaon oontrittaxted by the iron
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M 'M11 A1.f i ;' it , qpe-ý. I n '¾, -l z yroI I-1 o f

nintto-aon hot,n f)ý t O p Pi bfovoqtii 'Uhn j11.'4i I. hm in mnerx;y

vvhtoh 13 poq~ilbJ.il acuording to the kiiirtioWr uF '-hn otm-o

dauteriim~ reaatlcun. This grouip of natitrone i-- aviigned to tk"

rvaotion 31 (n,p) C1 ~ When a pho~ogruphio plaite is placed

parallel with a neutron boom, the group of neutron, from
1,14 (mop)1 is not usually aotiozables It Is usualliy oam-

pletwly avex hadowsed by tie neutron, from the D-D reaction.

Hoever, when the plate* ere nearl.y veztioml to neutron beau

3sa"e thwoe In Figuxe 1, the Vriinr nevtron. disappear,, aid

the N (8,p) 0 rjMat'UI beOOMS apmexuta

Sinoe the direct noutram were so asesttered tW the AgW

NO52 as 1o PSIWIaily Wsk thu ltribuiti 10' lhiow

( mta'r~It beasem eviiwt tint adequato shildiAng uw be

Interposed ~ttOieem %be deuterine berot MWd The ph.ographle

p~rbee, the doestas as to bow mhb shlelding me be av10sd

PWU" at "IMO be""s it %a mo to pissed beise the

largel -d plates, the ses~attr will be So ftw ravwA ftme

ase "a"uw sOWrs thus redu"Ift the Soltda &leUinabtoned at

the Gaure by the gootleiw. -omeqeu9y a MMMvY of Possible

gee1mtries an muarrned out *lift a vIeS We ebeevAg the

ueaksround of seattered nesUvwne in the plates mndu Ysrlact

oonmalions of shiuiliioi. em-ulowatt d nentrons In tblai as*e

Is sea." those sattered from the AgWr and 51 f. No is'.

sciatterer me present. g o dirsotimina oriteria wer* app11o4

i~n mseasuing tho trocks. In fact.. they were not acrtually



In!uii suve but nUhf, nifmhr (if trnol1-ýq of n ii

No differentiated from the backaoumud grains vvo oounted0 ,

Thusa, Ith A"k&rod meas ureme nts of the various g~eomtr

0Mbe O!Plimble to counter inSUerOD..nts as wall so to

The vkrious types. of shields are described in ipmgw 4

(10 4m of pusff In, 10 =of blemath),I Figare 520 an of

ywraffin),, man Figur 6 (a Btelaaa-Preuton I~po oolllmtcrj

of lengt 2-0 ca). The resuls. of the shielding miameuent.

amm eaorbed In Figure 7, wheea table of dais is W'esemite4.b

lac= the heble It to elena that the pa-reffla Pedge ot length

10 to allow a inogrouMd co&*~ 1.06 Utaza as Szo % s

oollimter and that Sb. 20 onwedip gives rise V) a levier

1Sd'ini tMW -the som*$ter*u.

At Van bottcm of She WImlIs sa xv ot do-to Meating to am

veskilde4 temNOW uat of a S4rellel (a& Sinlsl'Mi WO0 .iMWS

Shut without any glan baekIMg)e *The gaa'W7 mee Slt of

Flwo 1 with so setterer pmessmS. Aosmdlq; to te UNAe,

18.8 tmoke per field of view were obsertedo this figure

inut be divided b three to raft*@e the pelliele thickness
to that of tUe photogrphiad plates (100 miorowa), ei-V J& r

5.6 ftroks per field ofviewq In agpeement with 5.5 traaks

fo~m la the plates. Tbas, 'the additional 200 aioross of

emalsion thickness containing ASg& oontrltntt* as may

-7 -
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='~i- o.ý the 'photorxnphio plstmý

In order to obtain a high density of inoident n~ttrfnne, p Am

oialon vas, Bad* to employ a iMOWifoetion of -the 10 an of

perffiii shown in Figure 4. This new form oZ the 1.U-am geaMeOr

to shown~ In flgure 89, The various angles of the nmametua re-

1atFliship cre such that oal1y one-fnarth of the incident masuIr

ener#y oaa be Impartee to s Watotnt In the mrUlione Nswevr*

only reoollo of energy greater thon 1.6 Nev tere etom*y &a-

oepted. The energy dIaltrb~ttions with and wIthout soettever

adthe difference omwv &re plot*"s ist Pigows 9. As 'elastic

urma In well definedo but the inelastio mne Is aered* OVW

a ocensirble region and does not owlit pwricaularl7 Road

delfinitio. The broken lies of the differonee w-m reipssoente

She ewera dis~ltrilton omreoedW for yarletlan with n-V

scattwrIn isamsa-ection and aeompance, prohebility of the tlaOt..

To obtail the daft of ?igiw.9 10,500~ fields of view

were obsrved in bifocu~lar microseopes to at'tin 779 aoseept-

able regocl yu~on tr.aks In the cae of scatterer present.

The tookgrowid without scatterer was dettermined by mesurWln

5232 troks in 51,650 fields of view. An to bconbrding time,

a tutal of seven million Integrator counts were aaamulated

with sattrerr and seven Pillion without isoatterer. A contrdl

plate replaced the soat-terer for one million Integrator coamts
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Fmmp)1cyO( in the .ovte*trI~ti epqrtmilt., It In~ poui~blim that

none of the' neiittyrore t'rot the tiarget c'oxid,, be soattered andi~

degraded in the peirstffn, then elmutloully scattered In the

Iron to the photogrerhio plates to appear as a low. enersy group

to be oonfusued with inelasticsll~y soattered neutrons from the

iron soatterer * A tsckground mrmu" does not isks Into sooomt

neutron p'oupe produo~a in this imiwr. The ywiinry ugutrom

spoeum'i Is sii. In Pigwge 10. It In ontimted 'Imt. lessn

then fiy, per oet of the feutrom ie 1 below the IwlfsSp1

amp The we'.riies or the suemie Imleutle owntribuftmr ot

the differenee iwarv of 1lgav, 1D- 9=pMnA-d byv amo

a amll Pereen~ss of degradation of the Wlrnzy bsern
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P~revious tnasurmu14nts~ of the total oroas section of

Ri. K. Adair, Rev, Mod. Phyin. 12, 249 (1950).

pho~phortm for fast neutrons havs yielded only sosn~y Wuorms-

Ilan In the eimwgu ranng* symllable to us. The total coe&

meotion for ohlorine has not been reporlied prsvlously, wbile
that for gold appeaed. In abs amt fmat) ftrIng our Iweslatltmm

9.R L. ftakrr X. ZmAl an@ A. OftmkI, ft1l, Amer AS I",
f10 19 (1952).j

A zudlo freqin Ion somw' hot zeosati beeoiw SSeft 4

In ow smm1 eleotroebeti mensmawr w~hiskqpethes with emit.

able am11151 fo~mm~bcg v.1lgses ylelde a 15 pos. resolved hum

of WVOt@' I. tho e9e020 vase 50 0 UW 1600 "W the ammto

volft" J Ime kept sntAnt to within 1 to 2 kv %W the use of a

oORoi slhbILising a@Iout whose error asI~ml Is derived ftm

a jair of Insulated slits located at the outprT% end of the

7ii order to munsare the Ion hsau onrmaw, work was Iintlstod

an a torsion balanoe with whioh the imgnmt field of the



satbillty and reproducilbility ef thr torxicr. tvianne vmto

a ob i ved., Hcw8.verV ainoe the comupletion of tle work viould

have roqulared more time then ooiuld reamoinbly !3 aflottud to

thee*. experim~ents, It was deoid*4 to rely an the existing

genrouetix, voltaieter. A careful in~vestigation of the

stability and reprouc4aibility of tinhee 5mes'lng 'alitmeter

r.rmsa#g that after seartan difflulfties In the grova1if of

the roWc wowe eIsm te~d, the onl7 remalul variable me

the temperatum. expasinam of the gS emtw oolum. When this

in@ rq4taoed as faras possible %W the uss of water-ooinmg oilsa
,mtIInM ursawwr m13k SbuS 32 SV ~hie asse volbebw6

Iont mh tJo be desired, It vas aloquts fin tim ossuu *a-

FWW10mses OWd we 16" 481%btede =I" the P(Ple 9ý1) No-

Re P., 2arnobk, Go A. Jarvis, B. To Argo and A. lhmmendigWs,
Pt"e. Bev. fl, 1268 (1949).

threshold waii checked after scab 100 Zey Izgteryal *Mvqi~bmM t11m

-hii cross seotli cm eamiruente.



' t iuqq. Cm vptp4 were bhr abi~orb~iF, Vrl tIuv

Kan at im '.1~,p~c. .Oi li'U :3 y'Irivuix-xX,- fil tin rc' n oflt(!

at Wt'lfrm:1. likn 3  mo r;IYmn~ enoo'tntered in u-akinjg

A. B. Lillie and J. P. Conner, Rev.v Sol. Inst. 22, 210 (1951).

tuniform airooniium-trititin targets, as evid.enoed by the presenos

of tluG1¶umtions in the neutron counting rats of abaut two or three

,time the wtatistloal fluntustiones. To remove this soure of

trouble, Wrto poire of croessd e1.otro tetio def leolng plate@ *%e

inotlied just after the uutpat rAi21t of the amiy~ulng asot.

A GO oyele per second m~a. yu1laete me sT'pliod across one pefr

Of ' ialie. ond a 4YO nvale ter' *emaoni ea. .W. ?O1ge --w sply1ied

isorm the Obher pair of plftse, La orde to spwed out the bess

over the diephram~ nssr the tawset.

The target area me oultebly 11Sphrepie to allo o"-

peessima of the aseoomiew lkyeineon ftsm the lar~t and Itwe

perait the use of a be"a iawimvf i1nomteir JIM aon' to "miX'~u

the veutrem yikiA. A oemwutiovml oo~ensor and meer-gimw tube

-SS use1d Is 406~n4iM vItb a scal. of IN6 scsle for .mossrq

the Sotal shop"s moinw&Utd an the arget, ftiug mob non.

The miotran. were deteotod bF a coaientio~ml owlahei

R lp~ slow neUfari Gopmer surroimied IW paraffin vith an ouaterf

6)Nouiuioturud by V. Wood 0ounter Jdborator~y, 5491 DIakestome

Avonuo, Chioago 15, 111.



layer of •dmium, The ,,t3i1d 1mivininn of thm- counter w'ith

,--araffin "me 4 iriohtmn rinA jtw'i ow-fPciti17 n~~ nhr

Tts oheooks of the stability of the kioutroti deotor ind Ito

a3sowlated oirouitry, usirn a 10 milliourie Ra-Be bouroe,

uhomed that eleotronlo jitter and voltage drifts did not In-

fluenoe the oouttlnn rate more than eane per oont.

1ima11y, there vas ywesent in AM11 the mmossvownts a

time dependent btokumnd of neutrons oomIng moiniy ftnm tbe

region of the anmlysta manpet simbWr. This was raftuee

ocnltdobl3, tq iutwpomiGma elbaok of flveO p11O8 saw flued

with a We eted water solution of boaux. In addi6tis* th

now*ttv wmat of the~se ban*de IWutrdIW mes detemined at

fteqeent bnSowvala wMI•a toking the dets, mad sa otteing ws

OR& to owres'M lbe doired neutroa fts rote fore Me

souroe of mss . 8ine. Ow sount of thes UIoo i nd

auves me never aom then five poer s•on is is felt Sht

this eetae or finioutiSon is mdequotev. soeewod far.

Delft* mearsuringS VW ml Inowm em. eOet"n, the

offeot of the eamot location of the seatterar vas invoeti-

Wepd. Figure 11 .hos thSat the I.omtiom of The soet"ew

slong tm target -deotoo!•r ails is not very orMtlol, and tSht

the osttoriug-in oa'rvotIon aan sooount for the observed

variation of the - rate. As the ouatterer is moved
a ( aeerer to the neutron uouroe9 tim oountinj rate rises shS~pI7,
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an~g&E arh!;*tw1*d -by i.he ~.tjýltorer f~roir- tha turget., kf th

soatterer iv mroved tomrad the routror. -counter~, a sudden tinarsw

In anuxitirig rate ooours because in our set-up theA diametor of

the aounter is larger tkmn t~he diameter of the soetterer. As

the soattuvr passes inaide the Ceteotcar-oome, some neutrvns

pma dlreatIy into the deteator wtithu Paseasn tlwough t1M

samiterer. The ensire effectk am be computed from the pews-

meters gIves Ln the caption to ?1gue 1. a ume. 11 we felt

thaft the oammation 6-w to The seettarlng of nosutron Into the

a* etor ars &4*qlmtely aseoqitea for bq the reowina roxu1Si

@I smala L(1mfA"tSt j (1)

Owhere MI w1.ht OifterntIn orcee eOW16OW Mar th Ero

of Ilw them oeftr,~L tho 866Oget-In e'tor Cia Nce M L toe

-14-



tautgat 'u ~ L tore,,-,- innd Aý Aft A.'

oEaot,14 enlonAbJ.dD bht Im epented to he neer vivity In &owtr

energy range aoioordlmg to the continuum theory of miahear

resottona In tke gecmetry used, the marttcring-in

1`1=1 Repw% of the Fast Neutron W~e Project, !.IYO-6G6.

owl 011=9, ft usausty S utd to0 fo~w per Gent.

"wt wartatIon of the ngutran cout ing rate a the sestierer

~sm~e wdIn a plans perpendIewlar to tIe Imget-deleesta said

was asein. 1estigatede A n.1UmwlIt of abouzt ose-kalf Inalk

Ype a noll4 Ible obwo in Ww ouim'"a aUt poirLOu4 U

( the *atunex we 411934 isit*1210.

The .MRW spead at the Neutrons men oiez"I.1m gumo"

entuve3r t' *to Ibimee ot the sirosevnv-VItle was@ 0 t.T

orerto ne. a thn "Ront thiocuese OMvf "Bewmente

of tIe mwaft ylldA In the fenrm i~reOtesa owe taken

(ame FtsWO 12) *In the ApponIefl tim dope at the y1si wav

to be ozpaste4 .me salosslat.4 ulag several reamewb aa"toIms.

If only oem amifors Uwapt me "MIq.4, a deprtuez of the OR-

vortsemtal points ftmw the amboulatewm a osred Innob

MWe asoe ftbehin as thet desebee %3DM n utler. Irt

SI . V. Dormer and J. 1. butler, Ptqe. Uwev Ml 1091 (1991).

( ~boever, Um different target layers were asurnmed to constitute



pro~nnt ii, a 'j6 Kev layer, R-rid d~rxtet4 in btuok of this, 18

pow, cent of the Vkitlum was iseemed to be Tm-exent in a 13 IKev

layer, then a unique f it was obtained withtii. the acoura.7 of

the assumption.- involved., The seooond layer is tokiaght to be

due to an absorptloo of the tritimu in the woltrem boo*1.a

onto wh~ab the siroolmi was evapwmat.4 In ary eses, the

=ut-m emrzW *pro" le mom to be Os. to a 40-45 Z@V Sbh1

As a alwok an this, *a marem resosne In the **%I

I=u mom aseotle of maweidi at 85 Kov repartod bw

11.14. and V6149) Wa M&MMV Wilk mass" or uf

9)Rea 3. la a11 nd He W-10 Piqu Nev. 129 479 (1951).

PMuzn 13 dwen Ow .beftw, asot mm Ulmw 16tht be 4940

K"y in OVMMI Wi16 the %aget thi1wse weOuftS.

?hM M14 seattore semmisfiate af em eikf Inch tbiek

cqlSjdf at pme jgoU 1 3/4 inobes to aisoter. 11AS 13

given the roemlts for jpm, as wAIt to to be no*e& tht Ishose

deta per taen?. before Itnuft11ng the beasin-presder and Us

uter-oms abeombers. A oomsrlaon of te Sou d ata with eltlwr

the oh)oin or pboapbouq= datla sohs the extent of tbe r.4diotIon



Jr.v'htod w th -su ý)f th bom ýqran-J__

these repeat points fell rigrht along the average line drawn

throughi the Polints. Prom these results, It is felt that the

total aross. mootion for gold doos not have resonanoes In the

emerg rmng 100 to 700 Lev. ?iwtharmoro, the .mplS~d of

the ores* mootlom agree well with thoee of nslghborlng atwelo

The total asmm stloas fWr ohiarlas mae smswe in

a 01i4 In a 1 3/4 Inch diauste oWUe1.tie 2 ladws to lsaigh.

?be offset of the earbes wee smabsoqmstX =b'Matodlusla

the oarbom man @*ofte gives Wq Am55 2) 1" is1=o

r semms OW &t seveml awe~a mergies and O ew

Do ~1ge we"e sr Gm rphemybu KV e msarm"I W-

INg ftsto -p -bssp' MOs tIMO a 1 3/4 UMs ftm~t VU1,

1 3/1 lmase ft lmgfth. 1 t am aetessi fainmt r

fttIlk" Org Ism"O WO but -hIlr esolueio onelu Wbeh

we hope to be eblo to owr out Vobinbl ane Se o $I"e

am 4.talle ecasermig t"a yak at the rWooinie. Tho

swe "Ic sol uwa well with that wrSp~v IF AMaW1)
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A.I ~nd x :

"T'he 1forvmird directton yielbi of this H P.hia km;

from a tsr~get of finite thicnknonusi an teasured by our finlite-

siwgd aoowter (assumed to be a flat alroular diak) In given bry

T - (16uk/4w~9' M&(IoR) (da#1 /dyA* + 46A~/4A) all' 4r,

where 1Ila Iste mmher of Wrotmes striking the target par

esooon a Is thenbger of Ir~tlum misel per awbe emtll-

wows 6 ise Mhe labors" angle Mewwrd tV" te pro@to

bewl almotlm, + 1a" + a WN the two siutlr at NNW angue

trwe ~iedh mwgsw~ sowts oewurtbuMto %W Ubw sbtwy slM

( manals 4.%e mk( 6) ui te seasiL emoiaimw or tio as.tesm.

"Mh Uffme"OwWStI& Grow session In a 1brs1to so-NdAMI -- Is*

tams RIMW dL the SM~WAn metS the dlfteu'mtal

wm e" t ISU th2 "a inbna as" soeg-orwilmtsa Ise a son~*st

as tSe" worn eeeuln* e'( ) in twa 4w) a Iftm at th

GMMr at 110m o Ia toe Iabw z"W atbo tbo topfl

Nw tout~m Is OSIM aaess I -I UmTr

is Inr o *he PTO MR' 3a3 ai s are the anseep of the

tarpt, residual, bcnherdling and outgoing partials* remmaetIveIJ.



Fin~ the th ~hold C41lmg7' Of 11hA' 'rew~i-3tto1 it) AFborntrry

movuiiowd to vary a~ aE 0 rn#r turesuhold uind ainos the

exaot variation obove threvi-o1d in not knorini, It is ohosen

for oomenienoe, In Integrating to be such that V-dx %,k2 4k.
The nonal efficency of the counter u)ialos.edo
be a oonsa~nt.

Uid m t he dynauiom of -the H5(p,u)5m 3 reaotiofi, tka value

of d.D+dl m be found ama fwwatice of k and e. lfbe

Iutlwgt lem then ms be easrrld out with the "suit goet

Ym SWIM/a) 1, for 0< 9 un 0a@*

T (u /)0 0~ (112 sloe

T 11 (1al/m" 1  %~ 8..0 %ci hlE)V rw 0Oits un

-~ ~ A flor 6)/1 tr Kls %~ baut i le1



in the Torr uiank im fin un~krnTn irl*lt~ OiMT(1iriw, o.)!

tth .ofioienoy of the counter mrid oViarh " 1 •-b

reaiotion,, a to the* energy losR per omi for the prato!i boam i r;

t."P target, 6 is the half aigle subtended by the oounter
0

(?7500) and t is the thiokness of tht target In CO. ki 15

the value of k at the tfront edge of "he tareet and k is the

value of X at the back edge of tte target, eacb for an Inei-

dent p'ot&u bma •r eon= as

-20-

. L-'



Th* neutrons employed in the meeaurementa of this

report wmrs generated by deuteron bombardzment of deuterium

In the swisller Bartol Van do Gruaff genentar. In the fall

of 1951,, this smailer generator vws transferred from Its

.ylo~ua location to the new off -map noasler researob

center of the D'rtol hesamrch ?wmsavone WUm of the sprift

of 19531 we oomaeod In bettering the paris of thbe am-.

enmtor. Par umaplep the bombar~iug bees of wgaintilos

anassed deufterom as la imreas ed ftwi O.- q %a IaUforeee
to twenty miss oepus* ftoilahtird Infinitely the pehetirn

st nearoim far mss'vemsate sse "s those Ooewfibd in

Seotles I Ma4 rI of *Us8 separ

A Ooe'oft*-Nltaft sat whieb Mea beft P.VioMGY Gas-

embed (Referemes 3. lectle. V), Is being tumusfensi ta a

building at Its a. ThiS bauid Ing1 WeIN Oeef.~t"ed th

ana3lvwve use of the wpft.al ftais of *be budto Pot~Rfl.

vu~mwm hwe. Ues* eueessuil "w~aed In tUs gwmmtw,

but lnoes It ws beosted I6100 slo. ,SzIty to the smsli

wSmeutor, slimitnenosu opuslow of the Iwo aeoe~rl~wue

became IuPOeSIbi *

With a view to applying saIzutillation counter metbods
to detection of neutrons and pmý rSos Involved in scaler-

Ing experiments, two ornpleto detection units sre being bult.*



F-th~h .mtfot-i ~4 pi {"t OXOiinuit 811191, r-Ml' a.~b

A ooinoid.enco analyaw.r vi~il.. nbso bt eimployad fw noting oaiD-

oldenoem betveen neutrotns and ge'nvm rays.

Using the 2O-oam gagetry of Fig~pr. 59 8eotioui I. cbraoai

has beern 1Yrzadlatd bY 4-Kev netirtru. Iran ?am been~ Ir-

iadlate4 again In a new geow" ti lah wdlU bb demarlbed laa

10%tr rpWt.!ei eWOOm GlawO S bees N~it 00"1ete4 at

the %I"e of wItilk6 thia - "uWipte mAn the &swml&Ue4 pbfto-

Opmphe plate@ bov. "et buem malyec. I% we plan"& ala.

to Irmas4te 51. oil. md ft i ~n us2-M&m"W. NOMOW9

iSuIM voit 6eewimmte 0o0s *00uedmp wemfw1.arn

Is a vwy *bMa tim tr %be opmUng O Ia swu e I-

doman1mt Xftmete* 1#t has ft~wfta btown I-euIINN

PeWuSM IQ.M"Mtr~ ftw~w Iiis"MIlrn.

It illbe ft...il. Itl s WiAS Ws Ith )

%a fumf 8"S"mtw h04 "em %outI* to rn-W1a'4w~

Ift ftinl he*gt sad toted" reg arvoltap, he wshest~n.

am OlpextiAm. he waft" at %be"e toots $Wtiftie tus "I

ftep, tbe ejxterIom of tbe Swmat' to Is fal hl ngfte !bis

eatie"im has w"o arnrt1s an d &"G Oustmtlke w*itee ft

2b* fail l*Mgtk OC %We sOWNieMtia ftun h bern 108ftal4,

%tq*ftrix wit* the Ion s~o= Sevwai tests roistivs to the iqrA



b arn una n hý.In tkhis nwkneutlavi, Alaotrowi",AtA1

'Cflector Platet anrd the ?U~p19A~rw i?'10 *MMa~r FAdf~d lufst

belowv the soel~ieming tube proper. Th purpose of the

fo~rmer Is to align tha beauo and that of the latter to

.iiPr as book .1* atrovia.

The analyzing manet~ is njo In opersting, aithough a

few refinmrntu are stin to be m,~e. veSPtAflt*lt all the

Nor oem~s~ll" .dnelas has been oaMlol~se the ols-

Mb.A ftSob Is'. not been ainplet" awmit tho beeP tw~r

wem w l abo4 i e. t is expeot.4 test, barnift wee(

eirv~ae..,w %be grnueuS Will hi 2penWt13g ftb a ft.%Vei

be"am w~t a YOlft" in emesse of 5 Millfm volts In ebSw

nbfti sbeaml nee It s Sk"A "No Ul ISZ~MM' S bemu t

1inl~ srni so ao Iuswila4 d to weiM abl

mi m t~m w~ e tz's t~I~-23-,iw


